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BASE YEAR PM;, SIP POINT AND AREA INVENTORY PROTOCOL

1. INTRODUCTION

The State of Utah developed a SIP for PM ;o encompassing Sdlt Lake and Utah Counties in the early
1990's which was gpproved by the EPA in 1994. This SIP targeted the Utah's historical problem with
secondary particulate formation during wintertime inversons dong the Wasatch Front. During the time
since the SIP was gpproved, ambient air monitoring data from anumber of locations dong the Wasatch
Front have continued to be at or very near the National Ambient Air Quality Standards (NAAQS).

Although there have been no violations of the NAAQSin the nonattainment areas sincethe current SIPwas
implemented, UDOT expects that the next round of long-range transportation plans and transportation
improvement plans, duein 2000 for Utah County and 2001 for Salt Lake County, will not be ableto show
conformity to the PM,, SIP. Much of thisnonconformity istheresult of EPA changesto mobileemissions
models that were used to establish emission budgets in the current SIP." For this reason the UDAQ has
decided to cregte an entirely new PM o SIP. It ispossible that the work product could turn out to be a
Maintenance Plan, in which case the nonattainment areas could be redesignated to attainment.

An additiona incentive for redoing the PMyg SIPisto fix eements of the current SIP which have created
ongoing difficulties in implementation.When the existing SI P was devel oped, significant control strategies
were implemented at most mgjor point sources throughout the two nonattainment arees. This was done
with point-specific emisson limits; itemized in appendices to the SIP, and adopted into federd law. This
creates an awkward Situationwhen a source requests arevision to an gpprova order (Utah NSR permit)
because until the change is approved by the EPA asa SIP revision, the sourceis subject to different State
and Federa reguirements.

A mgor consderation inredoing the PM,o SIP is that modeling tools have advanced in the years between
the development of the current SIP in the late 1980's and today. The current SIP is based on dated
receptor modeling and county-wide roll-back of PM,, , SO,, and NO,. For this new SIP/Maintenance
Pan, UDAQ in consultation with the EPA Region V111, has decided to take a two pronged approach to
the attainment demongtration. This approachwill consst of a grid-based aerosol modeling andysis using
UAM-AERO and an observationad model coupled with a speciated linear rollback. The
attalnment/mai ntenance demonstration would be based on the results of one or both of these modds.

The basis for the modeling process is the inventory. This document explains the procedures the Utah

Divison of Air Quaity will useto caculate 1996 base year emisson estimates for areaand point sources
withinthe PM 10 domain.
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2. EMISSIONSDATA PREPARATION

The Utah Divison of Air Qudity (UDAQ) hasdevel oped a1996 annud inventory for the tate. Theannua
point sourceinventory for Salt Lake and Davis Counties consists of dataon sourcesthat have 10 tonslyear
of VOC or 25 tonglyear of NO,. UDAQ has data on sources in Utah and Sdlt Lake Counties with 25
tonslyear of PM ;o and SO, Inventory datahas been gathered for TitleV sources, mgjor criteriaand mgjor
HAP sources, New Source Performance Standard (NSPS), National Emissions Standardsfor Hazardous
Air Pollutants (NESHAP), and Maximum Achievable Control Technology (MACT) sources. This data
will be used to develop winter day inputsfor PM,, emissions from the episode period spanning February
10 - 16, 1996.

PM 10 domain area emissons will be cdculated using methods-outlined in EPA’s current inventory
development guidance, the* Emissionlnventory Improvement Program(E11P)”, EPA-454/R-97-004a, July
1997, document. Thevariousmethodsfor individua areasourcecategoriesare outlined in Section 5,Area
Source Emissions Data of this document.

An ammoniainventory was not developed in 1996. However, anmonia data was requested from point
sourcesin 1997 and 1998. Thisdatawill be usedto completean ammoniainventory of point sources. The
1996 throughput and emission factorsfrom the*EPA Compilation of Air Pollutant Emission Fectors’, (AP-
42) and “Development and Selection of Ammonia Emission Factors®, EPA/600/R-94/190, August 1994,
will be used to cdculate the anmonia emissons. . The area ammonia data will be caculated using the
methods outlined in the section 5.14, Ammonia.Emission Sour ces.

3. PM;cMODELING'DOMAIN

The proposed emissions modeling domain consists of al or portions of Weber, Sdt Lake, Utah, Davis,
Morgan, Wasatch, Summit, Box Elder, Cache, Juab, Sanpete, Rich and Tooele counties. A map of the
areafollows.  All'but Sat Lake and Utah counties and Ogden City are currently designated as attainment
of the federal PM,, standard.

4. DATA BASES

Base year 1996 emissions inventories for the study region will be developed from the basic annual 1996
emissons data set compiled by the Utah Divison of Air Qudity. The datawill be andyzed for any data
holes or inaccurate assumptions. Actions will be taken to modify the current data to be as accurate as
possible consdering the available resources. Potentid actions are outlined in Section 9, Revisions. Any
modifications will be documented. The periodic inventories for CO and ozone will be reviewed to see if
any changes have an impact on these submittals. Actions that are needed due to any impacts will be
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negotiated with EPA.
5. AREA SOURCE EMISSIONSDATA

This section explains the area categories that will be included in the PM 10 area source inventory. Many
of these categories were included in the UDAQ 1996 statewide annud areaemissonsinventory during its
development. Many of the methods used to caculate the annua areainventory categories are contained
in ElIP. UDAQ will continue to use these methods. However, some of the methods have been updated.
Inorder to comply with the EPA guidance, UDAQ will use methads outlined in EllPfor the areaemisson
caculations unless otherwise specified in the following sections. The use of any method which deviates
from EINP will be explained and submitted for EPA gpprovd.

Some categories have been included in the El P that UDAQ has net previoudy incorporated into the area
inventory. These will be added to the PM 10 emission inventory. In addition, there are categories which
UDAQ bdievesto be sgnificant emitters of PM10 and PM 10 precursors that are not included in EIIP.
These categories are being added to this inventory.
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51 GASOLINE DISTRIBUTION

Calculation of Annual Emissons

Evaporaive emissonsarerdeased any timeapetroleum liquid isdisturbed. Thiscategory estimatesVOC
| osses beginning the moment refined fuel sarel oaded for didtribution at each refinery until those fuelsoccupy
individud vehicle tanks a aservice station. Motor fuel consumption by month for the entire sate of Utah
is provided by the Utah State Tax Commission. Thefuel consumption isthen alocated to each county by
population.

The fued digtribution process is divided into five distinct phases. Vapor loss oceurs during each phase.
These phases are:

@ Theloading of fud a bulk terminds,

2 The trangport of fud in tank trucks,

3 The transfer of fuel from tank trucks to service sation storage tanks,
4 The breething loss of fud at service gtations; and

) The trandfer of fudl from service gation tanksto private vehicle tanks.

A comprehensve discussion of the emissonsfrom the first four phasesis contained in Volume 11 Chapter
11 of the ElIP. Estimates of gasoline ddlivery emissons will be calculated usng Method 1 of the above
reference.

Emission factors for gasoline trucks in trangt, fuel delivery to outlets, and storage tank breething are all
provided by EPA. No methodologies have been identified to replace the use of these emission factors.
Theseemissonfactorsarelisted inthetable be ow. Emisson factorsfor vehiclerefueing will be deve oped
through theuse of EPA'sMOBILE modd. Thissoftware useslocd data (e.g., temperature, fud volatility)
to generate a custom VOC emisson factor.

VOC EMISSION FACTORS FOR GASOLINE MARKETING ACTIVITIES?

mg/Liter [b/1000 gal
Emisson Source Throughput Throughput
Gasoline Tank Trucksin Transit
Empty Tank Trucks"® 6.5 0.055
Full Tank Trucks®© 0.5 0.005
Filling Underground Tank (Stage 1)
Submerged Filling 880 7.3
Solash Filling 1,380 115
Baanced Submerged Filling 40 0.3
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Underground Tank Breathing 120 1.0
a Source: AP-42 Tables5.2-5, 5.2-7.
b Midpoint of typica range provided in AP-42. Under extreme conditions, the upper end of the

rangeis 0.37 1b/1000 ga (44.0 mg/L).
Cc Midpoint of typica range provided in AP-42. Under extreme conditions, the upper end of the

range is 0.08 1b/2000 ga (9.0 mg/L).

Calculation of typical winter-day emissons

Winter season daily emissions are caculated using the same method as for annua emissions, but some
of the factors are different. For example, temperatures are lower during the winter months, while the
RVP of gasolineis higher during the winter. Fuel consumption.is reported by month statewide, so the
wintertime fuel consumption is known.

The daily/hourly resolution shdl be figured using the amountsin the following table.

DAILY AND HOURLY ALLOCATION OF GASOLINE DISTRIBUTION
SYSTEM EMISSIONS

Subcategory Daily Allocation Hourly Allocation
(days per week) (hours per day)
Trucksin Trangt 6 24
Fud Ddivery to Outlets 6 24
Vehide Refuding 7 24
Storage Tank Bresthing 7 24

5.1 _DRY CLEANING

Dry cleaners were surveyed and ingpected statewide. Only one dry cleaner has Sgnificant emissons.
This source isincluded in the point source emissons inventory.

53 SOLVENT CLEANING (Previoudy named Surface Cleaning - Degreasing Emissions)

Calculation of Annual Emissons
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The method used to calculate emissions from this process was per capita as presented as the
Alternaive Method in Volume 11 Chapter 6 of the EINP.

The emissons factors included in this category are;

Automobile Repair 2.5 Iblyr/person
Electronics and Electricd 0.21 Ib/yr/person
Other 0.49 Ib/yr/person

The manufacturing portion of this category is accounted for inthe point source emissons. The 1.1
Ib/capita factor for manufacturing was deducted from the total 4.3 |b/capitafactor resulting in a factor of
3.2 Ib/capita. The county populations were obtained from the Utah Governor's Office of Planning and
Budget.
The equation that was used is.

(population) x (3.2 1b VOClyr/capita) / (2000 Ib/ten) = VOC tonslyr

Solvent cleaning emissions factors include emissons from smal cold cleaners, permitted facilities thet
are not inventoried, and unpermitted facilities.

Calculation of typical winter-day emissons

Thistype of work istypicaly done sx days aweek (312 days per year) in thisarea. No seasond
adjustments are warranted.

(VOC tongdlyr) / (312 days/yr) = VOC tons/day

54  SURFACE COATINGS
5.4.1 Industrial Surface Coating

Calculation of annual emissions

The Divison of Air Quality previoudy has not included the category of Indudtrid Surface Coating
Emissonsin the area inventory. This category isincluded in the EIlP and will be cdculated on a per
cgpitabasis usng the industrial emission factors included in the current guidance. The emission factors
are asfollows:

Furniture and Fixtures 2.0 Ib/capitalyr
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Metd Containers 1.3 Ib/capitalyr

Machinery and Equipment 1.1 Ib/capitalyr
Appliances 0.2 Ib/capitalyr
Other Trangportation Equipment 0.2 Ib/capitalyr
Shest, Strip, and Caoil 0.5 Ib/capitalyr
Factory Finished Wood 0.3 Ib/capitalyr
Electricd Insulation 0.1 Ib/capitalyr
Other Product Coatings 0.6 Ib/capitalyr
High-Performance Maintenance Coatings 0.8 Ib/capitalyr
Marine Codtings 0.2 Ib/capitalyr
Other Specia Purpose Coatings 0.8 Ib/capitalyr

TOTAL 8.1Ib/capitalyr

The emisson factor for “ Automobiles (new)” was deleted for the EIIP list because there are no
automobile manufacturing companiesin Utah.

County populations are obtained from the Utah Governor's Office of Planning and Budget.
(Population) x (8.1 Ib VOClyr/capita) / (2000 Ib/ton) + VOC tons/yr

Calculation of typical winter-day emissions

Industriad Surface coating is considered to be a 5 day aweek activity, 260 days ayear.

(VOC tongdyr)/ (5 days'wk x 52 wk/yr) = VOC tons/day

54.2 TRAFFIC MARKINGS (Previoudy included under non-industrial surface coating)

Traffic marking operations consist of marking of highway center lines, edge gripes, and

directiona markings and painting on other paved and unpaved surfaces, such as markingsin parking
lots. Materids used for traffic markings include solvent-based paints, water-based paints,
thermoplastics, preformed tapes, field-reacted materias, and permanent markers. Solvent-based
formulations of akyd resins or chlorinated rubber resins are the most commonly used traffic paints.
This category focuses on gpplications of traffic paints that emit a Sgnificant quantity of volatile organic
compounds (VOCs). The use of traffic paintsis entirely an area source.

Traffic pants are applied by maintenance crews or by contractors during new road construction,
resurfacing, and other maintenance operations. The method of application is usudly a spray.

The paints are subjected to harsher conditions than most other paints and must withstand wear from
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tires, rain, sun, and other environmenta factors for a considerable period of time. Solvent- and water-
based paints have roughly the same durability, with both beginning to deteriorate about ayear after their
gpplication. Both solvent- and water-based paints must be applied in dry conditions and at
temperatures above 40 °F. If applied properly, water-based paint is considered to be of better quaity
than solvent-based paint; however, application of water-based paint is more susceptible to weather
congraints such as humidity. Plastic-based paints (i.e., thermoplastics, preformed tapes, and field-
reacted systems) are more durable than either solvent- or water-based paints.

Calculation of annual emissions

VOC emissons result from the evaporation of organic solvents during and shortly after the application
of the marking paint. Of the painting materids commonly used for traffic marking, three types emit
VOCsin appreciable amounts.

C Nonaerosol traffic paint, water- and solvent-based: Solvent-based paints include diphétic
hydrocarbons, toluene, xylene, ketones, and chlorinated hydrocarbons. Water-based paints
contain some organic solvent components, usualy-emulsions of glycols and acohols, however,
the VOC emissions are considerably lower than those from solvent-based paints.

C Aerosol marking paint, water- and solvent-based: These paints are used to apply stripes or
markings to outdoor surfaces, such as streets; golf courses, ahletic fields, or construction Sites.
Markings can be either temporary or permanent.  Section 5.8, Consumer and Commercial
Solvent Use, includes an emission factor of 0.0254 lb/person for the use of these products.
Totd annua emissionsin the U.S. for this subcategory are estimated as 3,154 tons of reactive
VOC per year. Emissons from these paints are not included in this section.

C Preformed tapes applied with adhesive primer: Emissons from traffic marking adhesives are
included as part of Section 5.8, Consumer and Commercial Solvent Use, under the
subcategory of "other adhesves™" Emissions from these adhesives are not included in this
section.

VOC emissons are negligible from gpplication of some dternative paints including thermoplagtics,
preformed tapes with no adhesive primer, and two-component, field-reacted systems. In addition to
the painting materid used, VOCs from solvents utilized in cleaning the striping equipment is quantified in
this category.

UDAQ will be usng Alternative Method 2 in Volume [11, Chapter 14 of ElIP to calculated emissons
fromthis category. This method uses an emission factor for lane miles of road painted paired with local
data The emission factors are from a 1988 Control Technology Center (CTC) report (EPA, 1988).
Emission factors for solvent- and water-based traffic paints, and for lane miles painted or totd lane
miles are shown below.
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Utah Department of Trangportation will provide the number of lane milesin each county, dlowing
UDAQ to utilize this method. The nationd default factor for typica annud emissions, in units of pounds
per mile and year will be used. The emission factors for solvent-based paints will be used if information
about the proportions of solvent-based versus water-based paint is not available. Thiswill result in the
most conservative estimate. However, UDAQ would prefer to gather information about the
proportions of solvent-based versus water-based paint if at dl possible.

The equation used to calculate emissons using these emission factorsis:

Inventory Area
Emissonsfrom = Emission Factor * Traffic Lane
Traffic Paints (Ib/mile-year)? miles

The method does not take into account any region-specific use of lower-emitting coatings, such as
water-based coatings or thermoplastic tapes. Using the typica annua emissions factor with totd lane
miles aso will not reflect area-specific repainting schedules.

LANE MILE VOC EMISSION FACTORS (EPA, 1988)

Treffic Pant Typica Expected Typicd Annud
Type Life (years) VOC Emissons
(Ib/mile-year)?
Solvent-based 0.75 69
Water-based 1.0 13

Calculation of typical winter-day emissions

It is assumed that painting operations will occur 235 days per year (9 months/year, 6 days'week, 8
hours/day). 1f the temperature maximum is equa or greater than 55 °F according to the National
Weather Service data, it isassummed that painting occured on that day.

54.3 ARCHITECTURAL COATING

Calculation of annual emissions

There are severd methodologies available for caculating emissons from architectural surface coatings.
The method used is dependent upon the degree of accuracy required in the estimate, available data,
and available resources. Since architectura surface coatings can be the largest single area source of
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VOCsin some metropolitan aress, this category warrants the time and effort needed to caculate
emission esimates for it.

Most VOC released by these coatings are from the evaporation of VOCs (i.e. drying process)
contained in the coating, coating thinners, and thinners used for cleanup. Determining the amount of the
VOC in coatings and thinners provides a good estimate of the VOC emitted by this source category.
This estimating can be done by survey or population-based estimation methods.

There may be cases when emission estimates from this category may be estimated as one of many
processes occurring at a point source for the purposes of permitting and emission tradeoffs. These
emissions must be identified and subtracted from the area source estimates.

UDAQ will use the dternative method outlined in VVolume 111, Chapter 3 of EIIP for caculating
emissions from architectura surface coating which uses population-based usage and emission factors.
The procedureis as follows:

C Determine the per capita usage factor by dividing the nationd tota architectural surface coating
quantitiesfor solvent and water based coatings by the U.S. population for that Y&

¢ Determine the VOC emission factors for solvent- and water-based coatings. Emission factors
based on weighted averages from a 1990 survey study are listed below. These emission
factors are based on the weighted average VOC emission a maximum thinning.

The per capita usage factor iscalculated by dividing the total usage of solvent based paints by the U.S.
population; and the total usage of water based paint by the U.S. population.

Per Capita Solvent
Based UsageFactor = Gallons of Solvent Based Paintg/Poruiaion
= 146,301,000/248,709,873
= 0.59 gallons per person
For water based paints:
Per Capita Water
Based UsageFactor = Gallons of Water Based Paintg/Pruaion

= 452,506,000/248,709,873
= 1.82 gallons per person

a Thisfigure will be updated for each periodic inventory and the emission factors reca cul ated.

Calculation of typical winter-day emissons
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The use of architecturd surface coatingsis influenced by the seasons since spreading and drying
characterigtics for many paints are dependant on the temperature. Temperatures below 50°F are not
suitable for painting, and limit activity. Some painters work around this problem by hegting the roomsin
which they paint. Regardless, overdl activities are restricted. To account for this issue, gpportionment
of annua emissonswill be based on the heating degree days in each county of the domain.
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54.4 AUTO BODY REFINISHING

Calculation of annual emissions

Auto body refinishing is the repairing of worn or damaged automohiles, light trucks, and other vehicles,
and refersto any coating applications that occur subsequent to those at origina equipment manufacturer
(OEM) assembly plants. (Coating of new carsis not included in this category.) This category covers
solvent emissions from the refinishing of automohiles; including paint solvents, thinning solvents, and
solvents used for surface preparation and cleanup.

Auto body refinishing shops range in Sze from smal shops having less than five employees to volume or
"production” shops with over ten employees. Data from 1987 show that the typica refinishing shop
employs six persons and performs an average of 13 jobs per week.

Mog auto refinishing jobs are performed as part of a collision repair and involve only asmal portion of
avehicle, such asapand or aspot on apand ("spot” repair). About 17 percent of refinishing jobs
involve the entire vehicle. For atypica shop, approximately 90 percent of the work consists of spot
and panel repairing, and the entire vehicle is completely refinished only about ten percent of the time.
Shops specidizing in repainting entire automobiles are referred to as “production™ shops.

Auto body refinishing shops may be area or point.sources, but the mgority of shops are consdered
area sources of emissons. Point source emissions must be subtracted from total emissionsto produce
an edimate of auto body refinishing area source emissons.

UDAQ will use Alternate Method 3 of VVolume lll, Chapter 13 of ElIP to calculated these emissions.
This method multiplies population in the inventory area by a per capita VOC emission factor to estimate
emissons.

E, ° Pop, x EF

a

where: E, = emissonsfor the area
Pop, = area population
EF = per capita VOC emission factor

The county populations were obtained from the Utah Governor's Office of Planning and Budget. The
per capita VOC emission factor of 2.3 pounds per year, recommended in EIP, will be used. UDAQ
will subtract any point source emissons for this category from the emissions tota generated using the
above equation.

Calculation of typical winter-day emissons
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EPA reports that auto body refinishing emissions do not demongtrate differences in activity from season
to season. However, other references have indicated that since there is a direct relationship between
auto body refinishing activity and number of automobile accidents, if thereis a seasond differencein
accident occurrence, the same seasond variation may be seen in auto body refinishing activity. UDAQ
will review annud accident statistics from the National Safety Council and/or survey resultsto
determine if any seasond variability exigs for the domain area

To cdculate daily emissons, EllP indicates that auto body refinishing shops typically operate five days
per week.

55 GRAPHICARTS

Calculation of annual emissions

Emissions of VOC from graphic arts facilities was estimated by using Alternative Method 2 outlined in
Volume l1l Chapter 7 of the EIIP. An emission factor of 1.3 pounds of VOC/capitalyear was applied.
The county populations were obtained from the Utah Governor's Office of Planning and Budget. To
avoid double counting, any identified graphic art point source emissions with VOC emissons of less
than 100 ton/year will be subtracted out as outlined in the EINP guidance. The emission factor is
independent of facilities with emissons greater than 100 tong'year in the inventory area.

(population) x (1.3 Ib/VVOClyricapita) / (2000 Ib/ton) = VOC ton/yr.

Calculation.of typical winter-day emissons

There are no dramatic seasond fluctuations in production in the graphic artsindustry;

therefore, it can be assumed that emissons are distributed uniformly throughout the year. To
determine seasona emissions, the fraction of the year that corresponds to the season of

interest can be multiplied times annua emissons to obtain seasond emissons. It is assumed that
graphic arts operations will operate 260 days per year (5 days'week over 52 weeks/year) and that
emissions are equa over those 260 days.

56  ASPHALT PAVING (Previoudy named Cutback Asphalt Use)

Calculation of annual emissions of cutback

Emissons of VOC from cutback asphdt used in Utah were estimated by first determining totd annud
cutback asphalt usage per county, in tonslyear. Thisinformation was obtained from the Utah
Department of Transportation. The vaues were then converted to kg/year (2000 Ib/ton, 0.45 kg/Ib).
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Other providers of asphdt were not taken into condderation. This oversight will be corrected for the
PM,, SIP inventory.

Medium cure cutback asphdt (MC) is primarily used in Utah, aong with smal amounts of high cure
cutback asphat (HC). The dengties for both asphalt types were obtained from AP-42 Section 4.5.
Rapid cure cutback evaporative losses are estimated at 95% by weight of diluent. Medium cure
evaporative losses are estimated at 70% by weight of diluent, and dow cure a 25 percent by weight of
diluent. Thisinformation was used to caculate the volume of diluent used for each type of asphalt.

Asafirg sep, the weight of asphat gpplied is converted fromtonsto kg.

W, and W, = Totd weight of asphdt and weight of diluent
Vp and V¢ = Volume of diluent and cement

Dp and D = Dengty of diluent and cement

Po = Percent diluent by volume

From AP-42: W = VD + VeDe
ad  Vp=Pp(Vp+ Vo)

Solving these equations for Vp:
Asphat Type D diluent D cement P (% diluent)
Medium Cure 0.8 ky/l 1.1 kg/l 35%
Rapid Cure 0.7 kg/l 1.1 ky/l 45%

The diluent 1s the source of VOC emissions. The tota weight of diluent was determined to be:
W, = VpDp

Volume Il Chapter 17-0f the ElIP gives the evaporative |osses as 70% of medium cure diluent and
95% of rapid cure diluent. Therefore, medium cure emissions equd:

Wy oc from MC asphalt = W, (0.70)
Wy oc from RC asphdt = W, (0.95)

Asafina step, kglyr VOC is converted to tons'year VOC.
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Calculation of typical winter-day emissons

Cutback asphdt application is prohibited in Salt Lake and Davis Counties except from October 1 to
April 30 per the Utah Air Conservation Rules R307-341. Dueto the time delay of VOC emissions
from asphdlt, it is assumed that emissions occur 7 days/week during the paving season.

UDAQ will research how to apportion the emissions of cutback asphdt to awinter day.

5.6a EMISSIONSFROM EMULSIFIED ASPHALT USE

Emissons of VOC from emulsified asphdt were determined to be zero or negligible. Thiswas
determined after discussing the matter with Cameron Petersen, the Lab Speciait a the head office of
the Utah Department of Trangportation. In summary, the soap used by UDOT does not contain volatile
organic compounds. The same is true of independent contractors using emulsified asphdt within the
emissions area.

5.7 COMMERCIAL & CONSUMER PESTICIDE APPLICATION

Calculation of annual emissions

Pegticides are substances used to control nuisance weeds (herbicides), insects (insecticides), fungi
(fungicides), and rodents (rodenticides). Pesticides can be broken down into three chemical categories.
gynthetics, nensynthetics (petroleum products), and inorganics. Formulations of pesticides are made
through the combination of the pest-killing materia referred to as the active ingredient, and various
solvents (which act as carriersfor the pest-killing materia) referred to asthe inert ingredient. Both
types of ingredients contain volatile organic compounds (VOC) that can potentidly be emitted to the air
ether during gpplication or as a result of evaporation.

Pegticide @pplications can be broken down into two user categories: agricultura and nonagricultural
(which includes municipd, commercia, and consumer). The criteria pollutant of concern from the
gpplication of peticidesisVOC. Pesticides are used mainly for agricultura applications. Agricultura
pesticides are a cost-effective means of controlling weed, insects, and other threats to the quality and
yidd of food production. Application rates for a particular pesticide may vary from crop to crop and
region to region. -Application of pesticides can be from the ground or from the air and pesticides can be
applied as sprays, dusts, pellets, fogs, or through other digpersion techniques.

Nonagricultura gpplications are asmdler part of the inventory and include municipa, commercid, and

consumer goplications. Municipa gpplications cover Sate and possibly public indtitutions such as
schools and hospitals, and public recregtiond areas. Municipa applications can include mosquito
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control and weed suppression by government agencies, pesticide application a parks, highway
department use, utilities maintenance, and pesticide application at railroad right-of-ways. Commercid
goplications include applications to public and private golf courses and homeowner/business property
(yards, dwdlings, and buildings) by acommercid exterminator/lawvn care service. Consumer
goplications include homeowner-gpplied insecticides (e.g., fleaand tick sprays, wasp and hornet
sprays, lawvn and garden insecticides), fungicides and nematicides (e.g., wood preservatives, and mold
and mildew retardants), and herbicides (e.g., defaliant herbicides, svimming pool agicides, and aguetic
herbicides). Aswith agricultura applications of pesticides, nonagricultura applications can be from the
ground or from the air and pesticides can be applied as sprays, dusts, pellets, fogs, or through other
dispersion techniques.

Currently, the emissonsfor this process are caculated in the following manner:
1. Commercia/Consumer Application of Pesticides

The emissions for commercial/consumer pesticide usage is 0.25 Ib/capitalyear, as taken from
Procedures for Emission Inventory Preparation, Volumeitll: Area Sources, EPA-450/4-81-026¢
September 1981, page 5-14. The county popul ations were obtained from the Gover nor's Office of
Planning and Budget.

2. Agriculturd Application of Pesticides

After contacting the local, Sate, and federa agriculturd departments and finding they have no records
of the volume of pesticides used, Tim Russ of the Environmental Protection Agency agreed to the
use of the low pesticide consumption factor of 2 Ib/yr-harvested acre, as published in Procedures for
the Preparation of Emission Inventories for Carbon Monoxide and Precursors of Ozone; Volumell:
Genera Guidance for Stationary Sources, EPA-450/4-91-016 May 1991., pages 4-31 and 4-32. The
people contacted in the agricultural departments indicated that inorganic pesticides are most commonly
used inthisarea.

The agricultura crop evaporative VOC emissons were estimated using the 0.9 factor from Volumelll,
page 5-14. Harvested-acretotals by county were obtained from the Utah Agriculturd Statistics
document.

(Harvested Acres) X (2 b pesticide/acrelyr) x (0.9 Ib VOC/Ib pesticide) / (2000 Ib/ton) = VOC tons/yr

None of the methods in Volume I11, Chapter 9 of the EINP exactly match this process. UDAQ will
negotiate with EPA to determine if the above method can continue to be used.

Calculation of typical ozone day emissions;
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A 184-day growing season was established due to seasond air temperatures.

(VOC tonslyr) / (184 days/yr) = VOC tons/day

58 COMMERCIAL/CONSUMER SOLVENT USE

Calculation of annual emissions

The VOC emissions from commercid and consumer solvents are determined by using the per- capita
method described in Volume 11 Chapter 5 of the EIIP. County population statistics are obtained from
the Utah Governor's Office of Planning and Budget. Previoudly the annua emisson factor of 6.3 lls of
VOC emitted per capitawas applied. However, some of the product categories and emission factors
have been updated by the current EPA guidance. The new proposed annua emission factor of 7.84
pounds of VOC per capitawill be used to calculate emissons from this category. The 7.84 Ib per
capita covers:

Personal Care Products 2.32 |blcapitalyear
Household Products 0.79 Ib/capitalyear
Automotive Aftermarket Products 1.36 |b/capitalyear
Adhesives and Sedlants 0.57 |blcapitalyear
Coatings and Related Products 0.95 |b/capitalyear

Miscellaneous Products 0.07 Ib/capitayear

Totad 6.06 Ib/capitalyear
UDAQ hasa category for pesticides which are FIFRA-Regulated Products. This has been removed
from this category to avoid double counting between two area source categories.
Commercid/consumer solvent use and pesticide gpplication.
The following equation was used to determine annual VOC emissons.

(population) x (6.06 Ib VOC/capitalyr) / (2000 Ib/ton) = VOC tong/yr.

Calculation of typical winter-day emissions;

The use of solventsis consdered auniform activity, 365 days ayesr.

(VOC tonslyr) / (365 dayslyr) = VOC tong/day.

5.9 WASTE MANAGEMENT PRACTICES
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59.1 TREATMENT, STORAGE, AND DISPOSAL FACILITIES (TSDFys)

The emission inventory should include estimated VOC emissons from any exiging TSDFsin the
domain. InaFebruary 24, 1993, letter from Tim Russ, EPA Region VI, to UDAQ, EPA provided
assgtance in identifying and estimating VOC emissons from TSDFs. Attached to thisletter was alist
of gtesfrom the federd Office of Solid Waste's databases which identified permitted RCRA facilities
within St Lake and Davis Counties. (This category is not included in EIIP)

The provided list and the possibility of other non-permitted existing TSDFs was discussed in detall with
appropriate representatives from the Utah Divison of Solid and Hazardous Waste: Phillip Burns,
scientist with the solid waste section; John Waldrip, engineer with permitting hazardous waste section
and Don Verbica, manager of compliance hazardous waste section. Thelist and possible existence of
other non-permitted sites was aso discussed with former compliance ingpectors from the Utah Divison
of Air Quality, Rebecca Hillwig and Cheryl Prawl. All were asked in separate meetings to provide
information about the TSDFs on the list, whether or not the sites existed in 1990 and the existence of
any other stesin the nonattainment areathat were not permitted in 1990. All interviews resulted in
amilar responses which are summarized below for each TSDFs listed. All agreed, to the best of their
knowledge, that there were no unpermitted TSDFsin existence in the nonattainment areain 1990.

Best West Qil Co. /Hying J. Inc - no aerated/non-aerated impoundments, on-site landfills or land
treatment existed in 1990.

Ashland Chemicd - no aerated/non-aerated impoundments, on-site landfills or land treatment in 1990,
only totaly enclosed tank storage and drums.

Golden Eagle Environmenta - no aerated/non-aerated impoundments, on-site landfills or land treatment
in 1990, only totally enclosed tank storege facilities and drums.

Hill Air Force Base- no aerated/non-aerated impoundments, on-site landfills or land trestment in
1990, only totally enclosed tank storage facilities and drums.

Syro Sted Company - they have a smal impoundment that temporary collects "pickle liquor” used in
their process but it is not comprised of any VOCs according to Divison of Solid and Hazardous Waste
records.

Amoco Closed HWMF - no aerated/non-aerated impoundments, on-site landfills or land treatment in
1990.

Amoco Oil Company Sdt Lake Refinery - ground water contamination only but not from existing
aerated/non-aerated impoundments.
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Chevron USA Refinery - no aerated/non-aerated impoundments, on-gite landfills or land trestment in
1990, only enclosed tank storage facilities and drums.

Great Western Chemica Co - no aerated/non-aerated impoundments, on-gte landfills or land treatment
in 1990, only totally enclosed tank storage facilities and drums.

Harshaw Chemica Co (catdyst recycling) - no aerated/non-aerated impoundments, on-site landfills or
land trestment in 1990, only totaly enclosed tank storage facilities and drums.

HerculesInc. - no aerated/non-aerated impoundments, on-ste landfills or land treatment in 1990, only
totaly enclosed tank storage facilities and drums.

Petrochem (Ekotek) - no aerated/non-aerated impoundments, on-site landfills or land treatment in
1990, only totaly enclosed tank storage facilities and drums.

Safety Keen Corp (solvent recycling) - no aerated/non-aerated impoundments, on-site landfills or land
trestment in 1990, only totally enclosed tank storage facilities and drums.

University of Utah - no aerated/non-aerated impoundments, on-Site landfills or land treatment in 1990,
only totaly enclosed 55 gdlon drums.

In conclusion, the data indicates that there were no permitted nor non-permitted aerated/non-aerated
impoundments, on-site or off-gte landfills or land treatment facilities in existence in 1990 none were
created from 1990 through 1996, therefore no'VOC emissions are included in the area source
inventory from this category.

5.9.2 ESTIMATE OF VOC EMISSIONS FROM INDUSTRIAL WASTEWATER
TREATMENT

All VOC emissions from existing on-Site wastewater treatment facilities within a stationary point source

were.included as part of the stationary point source VOC emissions.

593 ESTIMATE OF VOC EMISSIONSFROM PUBLICLY OWNED TREATMENT
WORKS(POTWSs)

Calculation of annual emissions

As suggested in "Quity Review Guidelines for 1990 Base Y ear Emission Inventory” EPA 450/4-91-
022, September 1991, page 4-7, the SIMS model was used in accordance with the guidance in the
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"Background Document for the Surface Impoundment Modeling System (SIMS) Verson 2.0, EPA -
450/4-90-019b to estimate VOC emissions from POTWs.

Thereareatotal of Sx POTWSsin Sdt Lake and Davis Counties. This number was origindly obtained
from Mary Deloretto, engineer with the Utah Divison of Water Qudity and later verified by POTW
representatives. All six facilities were contacted and the minimum data obtained from each POTW to
run the SIMS modd and produce the estimated VOC emissions from each POTW.

POTW Contact Phone Number
St Lake City Public Bill Farmer 483-6772
Utilities

Central Vdley Reclamation | Bill Fox 973-9100
Facility

South Vdley Water Norris Pmer 566-7711
Reclamation Fecility

North Davis County Sewage | Jeff MackFarlane 825-0712
Didrict

South Davis Water Didtrict Dda Wayment 295-3469
Centrd Davis County Sewer | Leland Myers 451-2190
Didrict

The sdection of the industry categories that comprise the percent industria contribution was provided
by the POTWs.

The SIMS moddl caculates V OC emissions based on percent industrid contribution to total
wagtewater flow. Because Centra Davis County Sewer Didtrict reported 0% industria contribution,
the model could not be run for this source, and emissions are reported as zero.

A survey will be conducted to find any additiond POTW’sin the domain. Datato run the SMS mode
will be gathered for any additiond facilities and emissions will be included in the modeling process.

Calculation of typical winter-day emissons:

Although POTW equipment operates seven days a week, the industrial waste yields most of the VOC
emissons. For thisreason, emissons are distributed over 6 days per week year-round.

(VOC tongdlyear) / (312 dayslyear) = VOC tong/day
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5.9.4 MUNICIPAL LANDFILLS

Calculation of annual emissions:

There are atotd of five large municipd landfillsin St Lake and Davis Counties. These landfills are
included in the point source inventory. They include E.T. Technologies, St Lake Vdley Solid Waste
Management, Trans-Jordan Landfill, Davis County Landfill, and Bountiful City Landfill.

An egtimate of the amount of wagte in placein 1996 for al thesmal landfills in Utah was gethered for
the Code of Federal Regulations (CFR) Part 40 Subpart 61 Section WWW regulation. This data will
be used to determine the episode day modeling.

Future esimates of emissions from medium sized landfills will be caculated using dternative method 1
of Volume Il Chapter 15 of EIIP.

Thismethod is a set of decison-making rulesto follow for-data collection of landfill waste in place and
landfill opening and closure dates used in the AP-42 equation or the LAEEM and assumptions to use
when local data are not available.

The landfillsin the inventory areawill be identified by reviewing the inventory done for 40 CFR Subpart
61 Section WWW. UDAQ will decide which of the smdler landfills in the domain emitted emissons
ggnificant enough to warrant the effort needed to produce emission estimates from them. Wastein
place estimates will be made using @ther the LAEEM utility for estimating refuse in place or determine
weight and converting this to volume usng AP-42 equations.

This dternative method will dlow UDAQ the opportunity to prepare fairly reliable estimates for the
largest landfillsin the inventory area and more uncertain and more conservative estimates for the smdler
landfills

Calculation of typical winter-day.emissions;

Landfill emissons were assumed to be a uniform activity, 365 days a year.

(VOC tonslyr) / (365 dayslyr) = VOC tong/day.

5.10  LEAKING UNDERGROUND STORAGE TANKS (LUST)

Utah Divison of Emergency Response and Remediation track the leakage and replacement of above
and below ground fue storage tanks statewide by county. That office routindy reports remediation
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startsto us, marking the beginning of a multi-month cleanup process.

The process that was done for the 1996 ozone periodic inventory will be repested for the PM10 SIP
inventory.

An estimate of the 1996 VOC emissions from the LUST stes located in the domain will be determined
using the method st forth in the memorandum dated May 5, 1992 from Glen Rives and Lauren Elmore
of Radian.

A report of the remediation activities in the domain will be supplied by the Utah Divison of
Environmental Response and Remediation (DERR). The Division of Air Quaity will look at the date by
which DERR approved a contractors corrective action plan, (CAP) for aparticular site and usethis as
an indicator of the projects initiated during the episode days. This assumption is made due to the
difficulty in pinpointing the actual start or completion date of each remediation.

According to R307-413-8, Utah Air Conservation (UACR), De Minimis Emissions from Air Strippers
and Soil Venting Projects (Attachment 3), no person can-conduct a soil decontamination project
without a permit unless the emissions from that project are equa to or lessthan 1.5 tons per year of
total hydrocarbons. Mr. Tim Blanchard of our staff reviews the soil remediation projects sent to us by
DERR. Heinformed the inventory staff that.the mgority of those remediations reviewed were below 1
ton of emissions per project. Based on that information, plus that found in R307-6, UACR, it will be
assumed that each site emits 1.5 tons of VOCs per project per year. This conservative estimate should
account for the diminutive number of projects for which emissons may have exceeded the 1.5 ton per
year alowed.

In an atempt to make the @missons ca culations more accurate, the following additiond information will
be obtained from DERR to expand the ca culation:

1) According to data supplied to EPA by severa states covering the types of on-gte
technologiestypicaly used a LUST Sites, it was estimated that 80% of the emissions
resulting from these on-site technol ogies were emitted into the air. Thisis expressed as
8inthecdculation.

2) The database used by DERR has been expanded since the base year inventory was
prepared, and is now used by dl of the project managersin the LUST section.
Therefore, the database will be used to determine the total number of remediations
initiated per year.

3) The average number of days a project will last will be determined using the worst case

scenario of 1.5 tons per project per year (above this limit and the source needs a permit
to remediate), and the 28 Ibs/day default factor found in the May 15, 1992 memo.
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Note: the 1.5 emisson limit can be found in R307-6, De Minimis Emissions from Air
Strippers and Soil Venting Projects. This calculation will be made to document that
both the 1.5 limit found in the UACR and the 28 Ib limit from the May memo are high
edimates for this category.

4) To determine emissions for a episode day the total emissions for the season will be
divided by 120, the number of days encompassed by the 1996 winter season.

The following calculation was performed to verify that the 1.5 tons/project/yr found in R307-6 and the
28 |bs/day default factor from the May 15, 1992 memo are high estimates of emissons for these
projects. The tracking sheet indicates that many of these projects last well over athree month period.
Each project lasts at least:

(1.5 tons/project) x (2,000 Ibs/ton) / (28 Ibs/day) =107 days/project.

511 STATIONARY EXTERNAL COMBUSTION
5.11.1 ORCHARD HEATERS

The Utah Fruit Growers Association has reported steady-to-sharp decline in the use of orchard
heaters from the early 1980s to the present. Prior to this decline, orchard heaters were only used
marginaly during their pesk, usudly during the early spring. Further, suburban sorawl has clamed most
of the orchards and plantation farms throughout the Wasatch Front counties. Y et further, Cdifornia
(and other out-of-state) growers supply an increasing-large part of Utah's needs and newer technology
replaces "smudge pots’ and old-style oil-burning orchard hesters with fans or wind machines. For
these reasons, statewide annua use was estimated at zero.

5.11.2 WOODBURNING/FIREPLACES

5.11.2a SPATIAL ALLOCATION

Calculation of annual emissions

Emisson Factors

Emission factors for CO emissions for fireplaces were obtained from AP-42, Table 1.9-1. Unitsare
pounds of pollutant per ton of wood burned.

The emission factors (EFs) for wood stoves were divided among severd stovetypes. AP-42, Table
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1.10-1 gives EFsfor six types of wood stove.  Of these x, UDAQ staff estimated that three types
adequately cover wood stove use in Utah. These three types are Conventiona, Non-Cataytic, and
Catdytic stoves.

Rdative Impact of Each Woodburning System

The PARIA survey was utilized to gpportion wood stoves among the three sove types. PARIA
surveyed 1005 householdsin Davis, Salt Lake, and Utah counties in February 1993 about their home-
hesting equipment and tendencies.

From the PARIA questionnaire, responses to the question "How old is your woodburning / cod stove?'
were used as a surrogate question to estimate ownership of conventiond, catdytic, and non-catalytic
goves. PARIA summarized the results of stove age in the gppendix of this section. UDAQ made the
assumption that al stoves "older than 10 years' are conventiona stoves. Cataytic and non-cataytic
goves clam an increasing market share for more current age groupings. The responses are
summarized below. These estimates resulted in a split of each heeting system type are as follows:

Stove Age Conventiond Non-Catalytic Cadytic All Types
Lessthan 1 year old 1 1 1 3
1to3years 5 5 2 12
4to 6 years 18 8 2 28
7to 10 years 20 7 2 29
older than 10 years 28 0 0 28
Totd 72 21 7 100

The "Canon City Element of Colorado SIP for PM10 Matter”, July 1988, was used to estimate a plit
of 20:80 for fireplaces and wood stoves. The percentages are based on wood consumed, not heating
system ownership. Intuitively, fireplaces comprise more than 20% of the number of systems.
However, stove ownerstend to burn larger quantities of wood. The stove percentages above were
multiplied by 0.80 to determine the total percentage of wood consumed by fireplaces and each stove
type. The emission factors for each type of burning system were then weighted by the percentage of
wood burned, to arrive at an emission factor for the hybrid burning system (al types).

Type % Wood Consumed | CO emissions (Ib/ton)
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Fireplaces 20% 252.6
Conventional Stoves 57% 230.8
Non-Cataytic Stoves 17% 140.8
Catdytic Stoves 6% 1044
Weighted Factors - 100% 212.28

Hybrid System

The wood consumption per capita of 0.1375 tons per person per year is documented in the Utah
PM10 SIP. Population estimates were obtained from the Utah Office of Planning and Budget. Unit

conversion is applied when needed. The basic equation is.

(population)x(annual wood consumed/person) x (Ibs CO emitted/ton of wood) = uncontrolled annual tons of CO.

2.3-3 ElIP Volume IV

5.11.2b TEMPORAL RESOLUTION SEASONAL APPORTIONING

Residential wood combustion is strongly dependant.on the season temperature. If the preferred
method is used, the survey should attempt to collect information about wood burned during only the
inventory months. The dternative to survey infermation is alocation using heating degree days.

The method for dlocating residentia wood burning using heating degree daysis asfollows.

c Obtain the number of heating degree days for the inventory season and for the entire

year.

- A heating degree day is ameasure of the amount of hesting necessary for a
particular day. One hesting degree day is registered for each degree below 65
°F that the day's average temperature is.

- This information can be obtained from state climatologicd offices, arport

meteorology stations, or National Oceanographic and Atmospheric

Adminigration (NOAA) climate data.

Seasond Fuel Annud Fud

Consumption = Consumption

(Space Hesting) For Space Hesting
28

Number of Heating

Degree Days in Season
* Tota Heeting

Degree Days Annudly
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For example, if the hesting degree days for an entire year in an inventory areaare 2430, and
the heating degree days for the inventory period (119 days) are 1800, then the gpportioning
factor for the inventory areais

0.74

1800 inventory period heating degree days
2430 annud heeating degree days

A seasondl activity factor of 0.43 can be used for the 3 month winter wood-burning season, if
other approaches are not possible (EPA, 1991).

Daily Resolution

Residentiad wood combustion is assumed to occur seven days aweek during the heating
Season.

The Utah Administrative Code, R307-1-4.12.3 redtricted the use of residentia woodburning devices
during the winter when the local meteorology indicated high, or potentidly high, concentrations of
arborne particulate (Attachment 4). A "green light" means that no woodburning restrictions are in
effect, a"ydlow light" means that voluntary restrictions are in effect, and a"red light" means that
mandatory resrictions are in effect. The public isinformed of the burn/no-burn condition during daily
wesether reports conducted by local television and radio stations and on the front page of the daily
newspapers. During the winter of 1992/93, violations were curtaled after friendly warning from
UDAQ daff. During the winter of 12993/94, warnings were more firm and citations were given to
flagrant violators.

The PM 10 SIP established a 60% Rule Effectiveness (RE) factor for these PM 10-triggered "red” days
in Davis, Sdt Lake, and Utah Counties. In addition, the State recognized that emissions that
woodburning emissons will be decreased on "ydlow" days due to some voluntary emisson reductions.

5.11.3 BAKERIES

Calculation of Annual Emissions

This category covers voldtile organic compounds (VOC) emissions from yeast leavening of baked
goods a commercid and retail bakeries. Large bakeries are inventoried as point sources. Emissons
from bakeries due to fuel combustion are not included in this category. 'Y east-leavened bakery
products include bread, bread-type rolls, pretzels, and sweet yeast goods such as doughnuts.  Ethanol
isthe primary VOC emitted from the yeast leavening of baked goods. Baked goodsthat are
chemically leavened with baking powder instead of yeast do not produce VOC and are not included in
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this source category.

There are two basic types of yeast dough mixing processes used in bakeries. sponge-dough and
graight-dough. For the purpose of estimating emissons, the length of the fermentation timeisthe
critical difference between these two processes. It is during the fermentation process that the VOC are
produced. The sponge dough process, which is most commonly used by commercia bakeries,
produces the largest amount of VOC emissions because the required fermentation timecan befive
hours or more. The straight dough processis primarily used by retail bakeries and has a much lower
VOC emissons than the sponge dough process.

Volume Il of the EIlIP Area Source Category Method Abstract-Bakeriesincludes an dternative
method of estimating bakery emissions using per cagpita consumption factor. Thisis the method that will
be used for the PM 10 SIP inventory. The human population estimates were obtained from the Utah
Governor's Office of Planning and Budget. The emission factor of 0.155 tons VOC per capitawas
obtained from a memorandum from the Inventory Guidance and Evaluation Section dated April 24,
1992.

Population will be reduced to compensate for bread products produced by the two point source
bakeries and sold within counties within the domain.

(population) x (0.155 tons VOC/yr / 1,000 people) = VOC tons/yr.

Calculation of typical ozone day emissons

Bakeries were assumed to operate uniformly, 6 days per week, 52 weeks per yesr.

(VOC tonglyr) / (312 days/yr) = VOC tons/day

5114 RESIDENTIAL AND COMMERCIAL /INSTITUTIONAL COAL
COMBUSTION

Calculation of Annual Emissions

This source category covers ar emissons from coa combustion in the residentia and

commerciad sectors for space heating or water heating. This category includes smdl boilers, furnaces,
heeters, and other heating units that are not inventoried as point sources. Residentia and commercia
cod combustion sectors comprise housing units; wholesdle and retail businesses; hedth ingtitutions;
socia and educationd inditutions; and Federd, state, and local government indtitutions (e.g., military
ingdlaions, prisons, office buildings).
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UDAQ will be usng EPA’s recommended method as described in Volume 111, “ Area Source Category
Method Abstract- Coal Combustion” dated 4-6-1999 in the EIIP. This method is described below.

The preferred source for cod consumption information is the Sate energy office. If an assumptionis
required to separate resdential and commercid consumption, the following resources may be used:

C Contact asmal number of locd distributors to obtain estimates for the resdentia and commercia
portions of ddliveries; or

C TheU.S. Census Bureau reports the number of households at state and county? levels that use cod
asther primary space heating fud. Household data are available from the 1990 census.

If very few households use cod, then cod ddiveries can be assumed to be entirely to the
commercia sector.

An dterndive source of activity data is the Department of Energy (DOE) Energy Information
Adminigration (EIA) document State Energy Data Report. The Sate Energy Data Report is2
based on an EIA survey of dl U.S. companies that own or. purchase and distribute more than 50,000
short tons of cod annually. EIA does not collect the'information necessary to separate coa combustion
into resdential and commercid/ingtitutiona consumption, but disaggregates data based on assumptions
and gatistical methods detailed in the Sate Energy Data Report. The assumptions used by EIA to
disaggregate the data are applicable to the national level and may not be correct for the inventory area.
To separate Sate Energy Data Report information into resdentid and commercid/ingtitutiond
consumption, the following resources may be used:

C Usethe EIA data as reported;

C Contactasmall number of loca distributorsto obtain estimates for the resdentia and commercia
portions of deliveries; or

C TheU.S. Census Bureau reports the number of households at state and county levels that use coa
asther primary space heating fuel. Household data are available from the 1990 census.

If very few households use cod, then cod ddiveries can be assumed to be entirely to the
commercia sector.

Emission factors are avallable from AP-42, Chapter 1: External Combustion Sources; Section 1.1 for
bituminous and subbituminous coas, and Section 1.2 for anthracite cod (EPA, 19984). For residentia
sources; the emission factor for resdentia space heaters should be used for anthracite coad's and the
emission factor for hand-fed units should be used for bituminous and subbituminous cods. For
commercid sources, the combustion method varies greetly within an inventory ares; therefore, it is
difficult to determine the predominant combustion method.

A portion of the activity data may represent ddiveriesto larger commercid, inditutiond, or multi-family
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facilities that may be inventoried as point individua sources. Estimated area source activity or emissons
should be adjusted by subtracting the activity or emissions attributable to point sources. It is preferable
to use activity data when making point source adjustments becauise emission estimates are not easily
comparable due to differencesin emisson estimation methods or emission factors. If only emissonsare
avalable, then it is preferable to subtract pre-control emisson estimates for point sources. Regulations
for cod combustion are generaly applicable to point sources and do not apply to the area sourcesin
this category. Inventory preparers should research rules applying to this source category.

Calculation of typical winter-day emissons

Inventory preparers should develop a prdiminary state-wide estimate of emissons from this source and
then decide if emission levelsjustify the effort required to collect data for spatia and tempora
gpportioning. If this category is not expected to be a sgnificant contributor during the inventory time
period, then gpportioning methods that require less effort may be used.

The preferable method to spatialy dlocate resdentia emissons to the county level isto dlocate fud use
based on the number of households hesting with cod and the number of hesting degree days.

A “heating degree day” isaunit of measure used to indicate how cold it has been over a 24-hour
period. Daily heating degree days are caculated as the difference between the base value of 65°F and
the mean temperature for the day (mean of the high and low temperatures for the day). Annud heating
degree days are the sum of the daily heating degree days. Hesating degree datais available from the
Nationa Oceanographic and Atmaogpheric Adminisiration (NOAA).

The residentid spatia apportioning factor isfound in Volume 11, “ Area Source Category Method
Abstract - Coad Combustion” of EIIP. Alternative spatid gpportioning factors for residentia emissons
include households that use cod as a primary fud, population data, or total number of households.

Commercid/ingtitutiona coa combustion emissions may be gpportioned based on employment data for
SICs 50-99 and heeting degree days. Employment information may be obtained from the state
department of labor or from Economic Census data from the U.S. Census Bureau.

The commercid/inditutiona spatid gpportioning factor isfound in the above document. Alternative
methods to spatidly gppoartion emissons from commercid/ingditutiona sources are to use ether
employment data or population data as alocation factors.

Residentia coal combustion is primarily used for space heating purposes. Space heating consumption
may be seasondly apportioned using the percentage of annua heating degree days occurring in each
month or season. For each episode day in the UDAQ study period, the equation is.

Hesting Degree Days,,
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Reddentia Fuely, = Resdentid Fueg Hesting Degree DayS.ua

Commercid use may be temporally apportioned based on information from loca distributors. Monthly
ddiveries should be obtained from asmal sample of commercid/inditutiond cod didtributors. The
monthly percentages of annua deliveries found for the sampled distributors may be used to gpportion
consumption for the inventory area.

5.11.5 NATURAL GAS

Calculation of Annual Emissions

Statewide natura gas consumption data was supplied by Questar Corporation alowing UDAQ to
utilize EPA’s Preferred Method discussed in Volume 111 Residential and Commer cial/Institution
Natural Gas and Liquefied Petroleum Gas (LPG) Combustion section of the EIIP. The data
conssted of county-wide, annua consumption in millionsof Btu for genera service gas cusomers
(GSDTH) and mgjor gas customers (NONGSDTH). It was assumed that al industria natural gas
consumption was included in the point source inventory.  The industrial consumption, from the point
source inventory, was subtracted from the NONGSDTH numbers, and the remainder was assumed to
be consumed by commercid/ingtitutiona sources.

The first step is to convert the fud consumption from MMBtuto MMCEF. In aletter dated February 2,
2000, Questar Corporation stated that their gas averages 1,055 Btu per cubic foot.

(MMBtu) /(1,055 Btw/CF) = MMCF

Emission factors from Tables 1.4-1 and 1.4-3 of the AP-42 were used to calculate naturd gas
combustion emissons for domestic and commercid boilers.

(emission factor, IbssMMCF) x (fuel consumption) x (1 ton/2000 Ib) = emissionsin ton/year.

Calculation of Typical Winter-Day Emissions

Questar Corporation supplied information pertaining to the amount (by percentage) of fue typicaly
consumed inthe winter months (Nov., Dec., and Jan.) and the amount consumed in the summer months
(June, duly and Aug.). There were 119 daysin the PM 10 (winter) season.

Emissions (tons/yr) x (percentage winter fuel use) / (119 days) = emissions (tons/day).
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5.11.6 FUEL OIL AND KEROSENE COMBUSTION (Previoudy named Oil
Combusgtion)

Calculation of Annual Emissions

The Utah Energy Statistical Abstract documents the amount of fuel oil consumed by resdential sources,
commercia sources, and industrid sourcesin the state of Utah. It was assumed that the consumption
of ail dong the Wasatch Front as compared to consumption of fud oil in the rest of the Sate was 1 to
10. First aconsumption factor was caculated, using the 1 to 10 ratio described aove. Population
edimates were obtained from the Utah Office of Planning and Budget. . The amount of fud oil
consumed was then determined by multiplying the consumption factor by the population of the given
county or city. Thefue oil consumed by industrial sources and accounted for in the point source
inventory was subtracted from the indugtria fud oil consumption for industria area sources.

For example:

OCW = Qil consumed/person in the 4 Wasatch Front Counties

OCNW = Qil consumed/person in the rest of the state

OC =totd oil consumed/year in Utah

WP = Wasatch Front population

NWP = Population.in the rest of the sate

(OCW x WP) + (OCNW x NWP) = OC
ad
(50) x (OCW) = OCNW
Therefore:
OCW = OC/ (WP+(50 x NWP))

The fue oil consumed in each non-attainment areais caculated as follows:

Oil consumed in Davis County = OCW x (population of Davis County).

Using these numbers and the emission factors in AP-42, in table 1.3-2 (Attachment 3), the emissions
were calculated.

(EF, Ibs/ton) x (OC tongyr) x (1 ton/2,000 Ib) = emissionsin ton/year.
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EF = Emisson Factor
OC = Fuel Consumption

Calculation of typical winter-day emissons

It was assumed that the percent of fuel oil combustion in the 0zone season was identical to that of
natural gas use, which has been provided by Questar Corporation. There were 119 daysin the winter
Season.

(VOC tonglyr) x (%NG use in winter) / (119 dayswinter season) = VOC tons/day.

5.11.7 BREWERIES, WINERIES, DISTILLERIES
Telephone survey with the state’ s two largest breweries led to very low emissions estimate. The

facilities are consdered to be micro breweries. The emissions are negligible based on the amount of
beer produced in these facilities. This category is not included in EINP.
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5.11.8 CATASTROPHIC/ACCIDENTAL RELEASES

There were no catastrophic/accidenta releases in the PM 10 domain during 1996.
Therefore, emissions during the ozone season are estimated at zero.

5.11.9 SYNTHETIC ORGANIC CHEMICAL STORAGE TANKS (SOCST)

No data has been found that this type of materid is stored in Utah. Therefore, the emissions are zero
for this category.

512 SOLID WASTE INCINERATION AND OPEN BURNING

512.1 INCINERATION

Volume l11, Area Sources Preferred and Alternative Methods of EllP does not include incineration.
New Source Performance Standards have been developed for incineration sources, and therefore, they
areincluded as point sources. UDAQ will not include this category-in the 1996 PM 10 episode
inventory under air source ligings.

5.12.2 FOREST FIRES

Calculation of annual emissions

Forest fire data was collected by the Utah Divison of State Lands and Forestry. They compile data for
total acres burned per county on public and private lands (by county) excepting private house and field
firesingde metro area. Emission factorsfor forest and range fires for the Intermountain Region, Region
4, were obtained from AP-42. These factors are based on an average fuel loading of 40 Mg/hectarein
thisregion.
First, the emission factors are converted to English units.

(EF, kg/hectare) x (1.1023 x 10 tons/kg) / (2.471 acres/hectare) = EF tons/acre.

Then the emission factors are multiplied by the number of acres burned to obtain the annud emissons
for each county.

(EF, tong/acre) x (acres burned/yr) = emissions tong/yr.

36 March 9, 2000



Calculation of typical winter-day emissons

Forest fires occur primarily during the summer months. The fire season typically lasts 184 days/year
according to USFS, Intermountain Regiond office saff. (Same length accepted in past years.) After
reviewing information supplied by Utah Divison of State Lands and Forestry, the accepted clearing
house for forest and range burning, it was determined that there were no forest firesin the domain
during 1996 winter season.

5.12.3 FIREFIGHTING TRAINING

Telephone surveysin 1991, and repeated in year 2000, confirm that fire traning activities occur
primarily in smulators with theetrical smoke. Actud fire training events are random and rare. UDAQ
assumes that emissions are negligible.

5.12.4 Structure Fires

Calculation of annual emissions

Structurd fires are estimated by Alternative Method 2 outlined in'VVolume [11, Chapter 18 of EIIP. This
method cal culates the emissions by multiplying human population (by county) by nationa-default
emission factors. In the absence of loca trends, netiona average conditions will be projected onto our
domain: Six fires per 1000 residents and 1.15 tons of material burned per average fire. Emisson
factorsfor VOC, NOx, and PM are included in this EPA guidance document. These factors are
multiplied by the population of each city or county to obtain the annua emissons of VOC, NOx and
PM. Population numbers were obtained from the Utah Governor's Office of Planning and Budget.

(population)(6 fires/2000.people)(1.15 tons material /fire) (EF, Ibs/ton material) = emissions tonsiyr.

Caleulation of typical ozone day emissions

This guidance document suggests assuming an equd digtribution of structurd fires throughout the year
with a seven-day activity week.

(emissions tonglyr) / (365 dayslyr) = tong/day.
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5.12.5 PRESCRIBED BURNING/SLASH BURNING/AGRICUL TURAL
BURNING

Calculation of annual emissions

Annua emissions for both dash and prescribed burning are estimated as zero. Any dash.or prescribed
burning by the Forest Service is accounted for in the Forest Fire section of this inventory.

Annua emissons for agricultural burning are very difficult to estimate. Richard Harvey, Director of
Davis County Environmental Health & Laboratory Divison, estimated that 1/3 of the planted acresin
thisareaare burned. The number of harvested acres, per county, was obtained from the Utah
Department of Agriculture. A fud loading factor of 2 tons per acre was obtained from AP-42, Section
2.5 Open Burning, Table 2.5-5.

(harvested acres) x (1/3) x (2 tondacre) =tons of materid burned.

Emission factors from AP-42, Table 2.5-5 for PM, and VOC will be used. These emisson factors will
be multiplied by the tons of materid burned to obtain annua emissons.

(tons of materid burned) x (EF Ibs/ton) x (1 tor/2000 Ibs) = emissions tong/yr.

A population comparison was done inthe 1990 base year inventory to seeif the calculated emissons
Seemed feasible.

Calculation.of typical winter-day emissons

UDAQ will research the dates of agriculturd crop burn-off in the domain area to determine emissions
during the winter season.

5.12.6 OPEN BURNING

According to State of Utah, Utah Air Conservation Rules, R307-202-5(3)(e)(1), open burning is not
alowed without a permit. Permits are only issued during a 30-day period between March 30 and May
30, thereby prohibiting emissons during the winter months. Therefore, open burning emissons are not

included in the PM10 SIP inventory.

Previoudy detonation was included in this category. ElIP does not include it as an area source.
Companies that do detonation are included in the point source inventory.
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5.12.7 AIRCRAFT/ROCKET ENGINE FIRING AND TESTING

Calculation of annual emissions

1. Rocket testing

No rocket testing occurs within the nonattainment area that has not otherwise been accounted for under
the point source inventory.

2. Aircraft testing, tuning, and repair

A UDAQ 1991 telephone survey of eight airplane maintenance agencies indicated that maintenance
procedures emit approximately 0.7% to 1% of the emissions of landing/take off (LTO) events. In other
words, we estimated emissions from LTO and estimated an additiona. 1% to account for maintenance.
The following paragraphs show how the 1% figure was determined, using deta from the 1990 inventory

(LTO emissonsin tonglyr) x (1%) = arcraft maintenance emissions tonslyr

Judification for 1% Emisson Factor

Periodicdly, arcraft engines must be tuned to minimize engine wear and maintain flight safety. Large
arlines have their own teams of resident mechanics while smdl fleet and individud plane owners hire the
sarvices for an FBO (fixed base operator) for repair services: These FBOs conduct business smilar to
atypica automobile repair shop. Fees are set by the hour of repair time or by the category of a
particular repair service. Records of moderate detail are kept by airlines of the maintenance history of
each plane within their fleet, but individual FBOs do not keep such records on the many individualy-
owned planes brought to them for service. Private owners may or may not keep alog of their repair
higtory. Furthermore, collecting details of one-by-one repair histories would be difficult to determine,
For these reasons, alink between tota takeoff and landing data (L TO cycles) and aircraft maintenance
trends will be established. Airline and FBOs were interviewed to establish this link.

Within Sdt Lake County, the following airplane maintenance agencies were found:

DdtaAirlines 578-2650, 578-2653;
Utah Nationa Guard 595-2200;
Skywest 575-2650;
Morris Air 575-2599;
Sdt Lake Jet Center 595-6438;
Million Air 359-2085;
Hudson Generdl 539-2805,
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Magestic Air Service 539-0612.

Among these agencies, UDAQ conducted four surveys by mail and two interviews by telephone to
understand the breadth of repair activities. These correspondence revealed that emissons will only
occur during idling and flight smulation tests, commonly caled engine-run tests  Agencies completing
the mail-in surveys identified the number of engine-run tests and the number of minutes of each test.

The following data sources were used to refine the emissions estimate. Mogt references are drawn
from the same sources used to estimate LTO emissonsin Section 3.2.1 of the 1990 SAt Lake/Davis
County Ozone inventory.

1.) Wasatch Front Regiona Council records showing tota arcraft operations at SLCIA in 1990 to be
303,352. (Section 3.2.1, Attachment 4 of the 1990 Inventory)

2.) Ddtaairlines statistics declaring average time to taxi-in and taxi-out to be 14.5 and 4.9 minutes
respectively. (Section 3.2.1, Attachment 2 of the 1990 Inventory)

3.) SLCIA records showing total monthly flight activity to be nearly stable year-round (Section 3.2.1,
Attachment 3 of the 1990 Inventory)

4.) Survey questionnaire completed by Delta Airlines (Section 2.12.7, Attachment 1 of the 1990
Inventory).

Déta Airlines responded to question #3 of the survey questionnaire by declaring the number of engine-
running tests completed in 1990 and the length of time (expressed as arange) of thetests. Ddltas
responses were as follows:

700 tests  1to 5 minutes
700tests  5to 10 minutes
300 tests+ 10 to 20 minutes
100tests 20 to 30 minutes
no tests exceeding 30 minutes

Taking the upper end of each range resultsin a consarvatively high estimate of engine-run testing time.
Thiswill lead to a conservatively high tonnage of emissons.

(700) (5 minutes) = 3,500 minutes
(700) (20 minutes) = 7,000 minutes
(300) (20 minutes) = 6,000 minutes
(200) (30 minutes) = 3,000 minutes

19,500 minutes of engine-run time
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Delta declared in their January 21, 1993 submittal that taxi-in and taxi-out times are 14.5 and 4.9
minutes respectively. Adding 4 additiona minutes for idling, descend and climb-out times, sumsto a
total of 23.4 minutes. (All these phases comprise acomplete LTO cycle)

In their publication entitled " Salt Lake Metropolitan Airports System Plan”, the WFRC dtated Delta
Airlines operates approximately 80% of the jet carrier flights operating from the SLCIA airport. Since
Ddtais estimated to run 19,500 minutes of maintenance testing, 24,375 minutes of testing will account
for the entire SLCIA; (19,500 minutes/ 0.80). Since each LTO cycle requires 23.4 minutes of engine
running, 24,375 minutes of testing is equivaent to 1,042 LTOs (24,375 minutes/ 23.4 minutes). [We
are assuming that the emissons per minute are Smilar during aminute of teting versus a minute of
LTO. Thus, 0.7% additiona emissons can be attributed to the SLCIA dueto arcraft engine
maintenance (1,042 equivalent LTOs/ 151,676 actual LTOs = 0.0068 or .7%). It does not seem
unreasonable to apply this 0.7% factor to dl arport activity within the NAA.

If this process were repested for small private or military planes, maintenance trends may differ from
the 0.7% estimated above. These other plane groupings may increase or decrease the 0.7% estimate.
Acknowledging that the emissions from arcraft maintenance is relatively smal, adecison was mede to
amplify this category as much as possible and gpply aconstant 1% to dl LTOs a al airports
throughout the NAA including Hill Air Force Base.

Calculation of typical winter-day emissions

Dally emissonsfor arport LTOs are calculated in the non-road portion of thisinventory. The same 1%
factor is gpplied to the daily emissons from LTOsto determine the daily emissions from aircraft
mai ntenance.

(LTO emissons in tons/day) X (1%) = arcraft maintenance emissons tons/day.

5.12.8 CHARCOAL GRILLING
In 1993, this category was believed to be negligible, prompting EPA Region VI to issue their

8/19/1993 letter saying that *...charcod grilling emissions do not have to be addressed by the State at
thistime.” Therefore, they were not caculated in 1996.

5.12.9 VEHICLE FIRES

Calculation of annual emissions

This category coversar emissons from accidentd vehicle fires. Vehiclesincdluded are any commercid
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or private mode of transportation that is authorized for use on public roads.

The number of vehicle fireswill be requested from state and local fire marshds and the public safety
departments. If the information is not available for 1996, the nationd estimate of vehicle firesfromFire
in the United Sates (FEMA, 1997) (available from the Federal Emergency Management Agency
http://www.usfa.fema.gov/nfp/data/fius9th.htm) will be used. The nationd tota of transportation
fires reported in the FEMA report must be corrected by subtracting the number of non-roadway fires
reported such asrail, water, and air trangportation fires. In 1994 the respective percentages of fires
reported for these non-roadway transportation modes were 0.2,,0.5, and 0.1 (i.e.,, 99.2% of the fires
were highway vehiclefires). Highway vehicle firesin 1994 are estimated to be 402,000 fires. The
national estimate would be apportioned to the locd level usng state vehicle milestraveled (VMT).

AP42, Section 2.5, Open Burning, would be the source of emission fectors. These factors cover
automohbile components including upholstery, belts, hoses, and tires. The amount of vehicle materid
burned (the fuel loading) in avehicle fire must be estimated to use these factors. A conservative
assumption isthat an average vehicle has 500 pounds of componentsthat can burnin afire, based on a
3,700 pound average vehicle weight (CARB, 1995).

The emission factors (EPA 1996) are asfollows:

Pollutant L bs/ton burned
PM 100

CcO 125
Methane 10
Nonmethane TOC 32

NOx 4

Calculation of typical winter-day emissions

The emissions from this category will be spatially apportioned using one of the following methods.
Vehicle miles traveled may be used to spatidly gpportion nationd fire activity to the Sateleve. The
Federd Highway Adminigration provides date level vehicle milestraveled

(http: //mww.fhwa.dot.gov/ohinvohimstat.htm). To gpportion to theloca leve, loca vehicle miles
traveled may be obtained from the state department of transportation. Alternately, state level data may
be apportioned toloca areas based on vehicle regidtration information obtained from the state
department of motor vehicles. Other surrogates such as population or roadway miles may be used to
gpportion the number of firesto the loca level.

5.13 BARGE, TANK, TANK TRUCK, RAIL CAR AND DRUM CLEANING
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5.13.1 BARGE CLEANING

No barges are used to trangport materids on any of Utah's smdl rivers or the Great Sdlt Lake. The
esimated VOC emissions from this process is zero.

5.13.2 CHEMICAL TANK EMISSIONS
Various tank emissions are included as portions of dl three inventory headings; the Point, Area, and
Mobile source headings. Because these emissions are already accounted for in the rest of the
inventory, this section is a negative declaration. In review, the following storage tanks are covered
under the following inventory sections
Point Sour ce I nventory
VOC losses from on-ste petroleum tanks at al fuel refineries within the NAA.
VOC losses from on-gite containers of fuels, solvents, and coatings used or consumed by point
sources covering the indudtries listed in the point source inventory report.
Area Source | nventory
VOC losses from the distribution of fudl to gas stations within the NAA. Areasource
accountability includes fuel loading at bulk terminds, tank trucks in trangt, tank trucks during
unloading at gas stations, service station breathing losses, and refueling of private vehicles.
Edtimates are based on galons of fud distributed.
VOC losses from the storage of solvents used for parts degreasing.
VOC losses from the use of solvents asssting the printing and graphics indudtries.
VOC losses from the storage of cutback and emulsifiers for asphalt production and application.

VOC losses from tanks at drycleaning operations.

VOC losses from the storage of miscellaneous commercia/consumer solvents.

Mobile Sour ce I nventory
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Evaporative VOC losses from the fud tanks of individua motor vehicles after leaving the gas
dation. Estimates are based on MOBILESA factors (grams/gallon) and gross gallons of fuel
distributed.

44 March 9, 2000



5.13.3 EMISSIONSFROM TANK TRUCK CLEANING

Calculation of annual emissions

Emissions of 0.11 tons per year (tpy) for Salt Lake County, and 0.03 tpy for Davis County were
cdculated for this category in the 1990 inventory. Because the emissons were low, the caculations
have not been repeated, and emissions from this category are presumed to continue to remain low both
annually and season days.

1990 Base Y ear Inventory Caculations - Showing Negligible Emissons

Bruce Holmes, hazardous materids expert with the Federa Highway Administration Department of
Motor Carriers, was interviewed by UDAQ about tank truck cleaning inthe Ozone NAA. Inthe
absence of industry records, Bruce had a broad-based knowledge of the chemicd fleet 9ze and truck
cleaning trendsin the area. The following data was received from Bruce and utilized for the appropriate
cdculations

1) There are 1100 cargo tanks operating inthe Sdt Lake and Davis County area.

2) Of the 1100 tanks, approximately 400 are cleaned and purged annually in the
combined Sdlt Lake and Davis area.

3) These totals represent those cargo trucks which permanently operate in the Sdt Lake
and Davis County areas.

4) The above vaues represent 1992 activity. Since pure 1990 data could not be found,
the State felt that for the information listed above could be considered to be
representative of 1990 data and could be used for the base year inventory.

EMISSION FACTORS FOR CHEMICALS

The following factors are directly from AP-42, Table 4.8-2 and will be used in the caculations to cover
the transported chemicals.

COMPQUND TOTAL EMISSIONS
Acetone 0.686 Ibs/truck
Perchloroethylene 0.474 Ibs/truck

Methyl Methacrylate 0.071 Ibs/truck

Phenal 0.012 Ibs/truck

Propylene Glycal 0.002 Ibs/truck
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Of the five chemicds stated above, UDAQ's best sources did not know an approximate frequency of
cleaning any specific chemica resdua from these 400 truck tanks annudly. Nor could the source tell
us the fraction of the 400 tanks cleaned of petroleum residuas. The source could only identify that 400
tank trucks were cleaned of some chemicd or petroleum product annudly. Left with this sketchy
information, a worst-case Stuation was assumed. Every tank was assumed to have VOC losses equd
with acetone; the most volatile of the five chemicas. Other sections of the AP42 were reviewed for
evidence of areasonable emission factor (in VOC losses/truck cleaned) for gasoline. No factor was
found for gasoline; therefore, the emission factor for acetone was used for the worst-case scenario.

Cdculations are asfollows;

Entire NAA: (400 trucks cleaned annually) x (0.686 Ibs/ truck) = 274 lbs VOC losses per year for
the entire ozone area.

Sincethislossissmadl, it will be acceptable to use county populations to divide the loss between
counties.

The population of Salt Lake County for 1990 = 725,956
The population of Davis County for:1990 = 187,941
SALT LAKE COUNTY:

Salt Lake fraction = 725,956 / (187,941 + 725,956) = 0.79 or 79% of the NAA population
livesin Salt Lake County.

(0.79) x (274 |bs VOC annually) = 218.0 Ibs VOC losses = 0.11 tons of VOC released per
year in Sdt Lake County.

DAVIS COUNTY:

Davisfraction = 187,941 / (187,941 + 725,956) = 0.21 or 21% of the NAA population
resdes in Davis County.

(0.22) x (274 lbs VOC annually) = 56.4 Ibs VOC losses = 0.03 tons of VOC released per
year in Davis County.

Dueto the low emissions and population, no caculations will be preformed for other areasin the
domain.
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5.13.4 RAILCAR CLEANING

Calculation of annual emissions

The 1990 inventory included a negetive declaration for this category. The judtification for concluding
that no, or negligible, emissons were released in 1990 is summarized below. We draw upon the same
conclusionsto report no emissonsin 1996.

During the course of the 1990 investigation, it became gpparent that cal culating emissions from the
cleaning of railcar and tank truck would be more difficult thanthe UDAQ first assumed. Hereisabrief
synopsis of the research that has been performed in regards to railcar and tank truck cleaning, and the
difficulties which have made it impossible to calculate emissions from this category.

All of theclass| and Il railroads in SAt Lake and Davis Counties were contacted to ascertain the
following information:

1) The number of railcar tanks that were cleaned during 1990;

2) The types of liquid compounds transported during 1990; and

3) Whether or not the railroad had their own facilities in these counties that performed railcar
cleaning during that period and, if not, what companies, if any, they contracted to perform the
work.

Dave Hussman of Union Pacific offered information on cleaning which led to the first dead end. He
dated that railroad tank cars are not owned or maintained by the individua railroad companiesin the
area. Each railroad company may own and operate afew individua tank cars of their own; however,
these carsare used only for hauling diesel or water and are specificaly dedicated to these uses. Tank
cars are either owned by the product manufacturer themsalves or by tank car companies. These tanks
are cleaned by "car repair companies’ and not by the individua owners or operators themselves. None
of the railroad officias contacted knew if there were any of these car repair companies operating in
Utah.

One officid referred the State to the American Association of Railroads in Washington, D.C. This
contact informed us of a publication caled "The Pocket List of Rallroad Officids,” which isadirectory
of rallroad suppliers of products and services in the United States. This book is gpparently set up much
like atelephone directory and could be used to determine whether there are any car repair companies
conducting businessin Utah. When contacted, it was found that none of therailroads in the area
owned this book or used it as acommon reference. Neither is the book available at the University of
Utah library. University staff suggested that we could call 1-800-221-5488 to order acopy. Since
the State has no use for this book beyond the inventory, and due to the fact that the edition available for
purchase was not the current year, the State felt that purchasing this book would not be judicious.

47 March 9, 2000



Instead, the metropolitan Sat Lake telephone directory (yellow pages) were researched to glean any
information on railcar repair companiesin the area. Two of these companies were contacted for helpin
locating the book mentioned earlier and for any information about railcar repair or cleaning. Three
leads surfaced. These three companies were contacted:

1) Cadtleberry Railroad Maintenance and Congtruction - Mr. Castleberry told me that he had a
copy of therailroad directory, but that it was a 1978 verson. He dso.informed me that he had
no knowledge of any companiesin Utah that cleaned railcar tanks. He knew of afew in
Wyoming, but not in this location.

2) A&K Rallroad Materids - This company had neither the directory nor any knowledge of this
type of company in the state of Utah.

3) The Utah Railway Company (URC) was contacted along with numerous other railway
maintenance and repair companies throughout the United States. Mr. Gil Son of URC reported
that he knew of acompany in Ogden City that cleaned hopper cars containing coa and other
dried materias, but was unaware of any companiesin Utah that were responsible for any kind
of liquid cleaning that would creste VOC emissions.

Based on the research completed for this category, it isthe State's conjecture that railcar cleaning
companiesin the SAt Lake or Davis County areas are nomind or nonexistent and, therefore, any
emissions from this type of cleaning process are reported to be zero.

5.13.5 DRUM CLEANING

Calculation of annual emissons

Tota 1990 emissions of 86 pounds per year of NO, and zero emissions of VOC were released into
the airshed for this category. Because the emissions were so low, the calculations have not been
repeated for 1996, and emissons from this category are assumed to be negligible for annua emissons
and typica winter day emissons.

1990 Base Y ear Inventory Caculations - Showing Negligible Emissions

Theleve 11 checklist as detailed on page A-19 of the "Quality Review Guideines for 1990 Base Y ear
Emission Inventory” EPA 450/4-91-022, September 1991, requires estimates for VOC and NO,
emissions derived from drum cleaning operations.

To obtain informeation about the number and name of drum cleaning facilities in the ozone nonattainment
area the following procedures were followed:
(& theDivison's casefiles were reviewed,
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(b) Don Verbica, manager, Compliance Section with the Divison of Solid and Hazardous
Waste was interviewed, and
(¢) thetdephone books for Davis and Sdlt Lake County were reviewed.

No gpprovd orders were issued by the Divison of Air Quality for drum cleaning fadilitiesin the
nonattainment area; however, Myer Container has been ingpected by compliance inspectors due to
public complaints. Don Verbicawith the Division of Solid and Hazardous Waste supplied additional
names of Beehive Barrdl and Allgtate Container. The telephone book survey reveged only one
additionad company in the nonattainment area, Utah Barrdl.

Each of the companies were contacted with the following results:

(8) Beehive Barre (801) 973-8322, Richard Hooper, Plant Manager

The number of drums cleaned in 1990: Approximately 800 drums per month.

Method Of Cleaning: The company only uses caustic sodato clean the drums.

Waste Stream Management: Drum cleaning is performed inatotally enclosed system. The used
caugtic sodaiis cleaned and recycled and the waste stream, comprised of various contaminants,
is diverted to atotaly enclosed underground storage tank. Envirochem Incorporated of Orem,
Utah comes monthly and pumps out the tank. Envirochem transports the waste to Texas where
itisincinerated.

Maor Supplier of Used Drums: petroleum companies and food stores.

(b) Allstate Container (801) 561-9714, Karen Jones, ass stant

The number of Drums Cleaned in 1990: 3,000 to-4,000 drums per month.

Method Of Cleaning: The company only uses caustic soda to clean the drums.

Waste Stream Management:  They adhereto EPA's "10 drip rule”. If more than 10 drips of
materid are present inthe bottom of the drum or drums they will not accept the drum for
cleaning. They do not want the liability. The deaning of drumsis performed in atotaly
enclosed system. The used caustic sodais cleaned and recycled and the waste stream
comprised of various contaminates is diverted to atotally enclosed underground storage tank.
Advanced Petroleum Recycling, Inc of West Valey City comes by when necessary and pumps
out thetank. They do not know what Advanced Petroleum Recycling Inc does with the waste
stream but assumesiit isincinerated somewhere. Petroleum companies are mgor suppliers of
used drums.

(c) UtahBarrd 363-1933, Sandy Pepper, manager.
This company only sdls new or refurbished drums. They are adistributor and do not clean
drums or barrels.

(d) Myer Container, (801) 322-3529, Bill Hjorten, manager.
Number Of Drums Cleaned in 1990: approximately 1,800 drums/month.
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Method Of Cleaning: The company uses a steam wash and drum burning furnace to clean the
drums.

(e)Wadte Stream Management: The drums are first seam-cleaned and then conveyed through
the furnace and findly are sand blasted to remove the blistered paint and any remaining resdue.
The materid removed from the drums, due to steam cleaning, is collected through the grated
floor in an underground storage tank. A surface tension skimmer pulls the waste off the top of
the water into a separate storage tank. The water isrecycled for sseam production and the
waste materid is pumped out of the underground storage tank at irregular intervals depending
ontheleve. Advanced Petroleum Recycling Inc pumps the waste stream materia and
trangportsit off gte. The drum furnace runs on natura gas and has an afterburner that operates
at atemperature of 1700 °F.

Maor Supplier Of Used Drums: petroleum and chemical-companies.

To estimate the amount of VOC and NO, produced by these sources, the AP-42 was referred to and
EPA's emission inventory guidance in Volume l11: Area Sources. Based on the information provided in
these references, "there are no controls for steam cleaning*-and "solution or caustic washing yields
negligible air emissons, because the drum is closed during the wash cycl€”. It is dso assumed that there
are negligible VOC emissions produced from the waste streams which empty directly into underground
storage tanks and are emptied and transported off-gte by recyclers. The only emission factors
available are for the drum furnace a Myer Container.. The AP-42 provides the following emisson
factors for weight of pollutant released per drum burned:

PM o = 0.02646 |b/drum,
NO, = 0.00004 Ib/drum and
VOC = negligible.

Calculation of typical winter-day emissions

Therefore, the following calculation was performed to estimate NOx and PM 10 for the PM 10 episode
day emisson inventory:

PM 10
(1,800 drumg/month) x (12 months/year) = 21,600 drums burned/yesr.
(21,600 drums burned/year) x (0.02646 Ib PM 10 /drum burned) =571.54 Ib PM10 /year.

Converted to tons. (571.54 b PM 10/year) x (1 ton/2000 Ibs) = 0.29 tons PM 10 /year.

NOXx
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(21,600 drums burned/year) x (0.00004 Ib NO, /drum burned) =0.864 Ib NO, /year.

Converted to tons: (0.864000 Ib NO, /year) x (1 ton/2000 Ibs) = 0.00043 tons NO, /year.

In summary, based on the above assumptions and cdculations, drum cleaning facilitiesin the
nonattainment areain 1990 produced approximately 0.29 tons PM 10, 0.00043 tons of NO, and
negligible VOC.

6. MOBILE SOURCES
6.1 NON-ROAD MOBILE
6.1.1 AIRCRAFT

Calculation of Annual Emissions

The arportsin Utah are divided into two categories, large arports which require amore detailed
inventory, and genera aviation arports which require aless detailed inventory. There are two large
arportsin Utah, the Salt Lake City Internationd Airport (SLCIA), and Hill Air Force Base. The rest
of the airports do not have alarge number of flights per year, and are considered generd aviation
airports.

1. Large Airports
a Sdt Lake City Internationa Airport

Aircraft at the Sdlt Lake City Internationa Airport (SLCIA) are divided into five categories for the
purpose of thisinventory: (1) commercid carierstha are listed in the FAA Aircraft Engine Emissons
Database (FAEED), (2) military arcraft that are listed in the FAEED, (3) other commercid carriers or
military aircraft, (4) generd aviation aircraft, and (5) ar taxi aircraft.

|. Civilian Aircraft that are listed in the FAEED

The FAEED cdculates emissons from aircraft based on the number of landing and takeoff
cycles (LTO) that occur at the airport in ayear. The annua number of departures for each
type of commercid carrier, which corresponds to the number of LTO, was obtained from The
Airport Activity Statigtics of Certificated Route Air Carriers. I an arcraft type was not
included in the database, a smilar aircraft was used as a surrogate. The World Encyclopedia
of Civil Aircraft and Jane's All the World's Aircraft were used to identify smilar aircraft. If a
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gmilar arcraft was not identified, the emissons were calculated as described in sectioniii
below. The averagetaxi in/taxi out time for Delta Airlines was used for dl arcraft at the
SLCIA.

The type of arcraft, the probable engine on each arcraft, and number of LTO for that engine
type, and details about the taxi and idle times were entered into the database. Tim Gwynette,
the Environmentd Programs Coordinator at SLCIA, provided a cross-referencing index to
asociate aircraft names and their common abbreviations (Attachment 3). The software then
caculated emissions of VOC, CO, and NOx for each type of aircraft.

il. Military Aircraft thet are listed in the FAEED

The totd number of military aircraft operations at the SLCIA were obtained from the Steve
Domino and/or his representative & CM2MHill. LTO cyclesare determined by dividing the
number of operations by two. Three types of military arcraft typicaly use the airport:
Lockheed C-130, Boeing C-135B, and Lac Georgia C141B, however, the number of LTOs
for each type of planeis not avallable. Each of theaircraft emissons were caculated using the
FAEED assuming the entire LTO number for military aircraft gpplied to that aircraft. The tota
emissons were then divided by three to obtain the emissons from this category of arcraft.

iii. Other Commercid Carriers or Military Aircraft

Severd types of arcraft that operate a the SLCIA are not included in the FAEED, and a
smilar arcraft could not be identified. The emissions from these aircraft were cdculated
separately, using the method outlined'in *Procedures for Emisson Inventory Preparation
VolumelV: Mohile Sources," EPA-450/4-81-026d.

Information about the engine used on the aircraft was obtained from tables within Volume 1V,
including fuel flow, average time, and emisson factorsin four modes of operation: takeoff,
climb out, approach, and taxi/idle. Aircraft manufacturers were contacted, as needed, to obtain
additiond information about the engines used in a particular arcraft. The taxi/idle default times
were replaced by average taxi in/taxi out times for Delta Airlines a the SLCIA. The emissons
for aparticular pollutant in each mode were caculated using the following equation.

VOC (tonsglyr) = time (minutes) * fud flow (Ibs/min)/1000 * (Ib VOC/1000 Ib fud) x (#
of engines/plane) * (# of LTO cycleslyr) * (1 torn/2000 Ibs)

The emissons during al four modes were then added to obtain the total emissions, in tonglyr,
for that type of engine.

iv. Generd Avidion Aircraft and Air Taxis
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Smadller arcraft, without detalled information are categorized by the Wasatch Front Regiond
Council as generd aviation aircraft and air taxis. Emissons from these aircraft are calculated
using generd aviation and air taxi emission factors from "Procedures for Emisson Inventory
Preparation Volume 1V: Mobile Sources," EPA-450/4-81-026d.

VOC (tonglyr) = (# of LTO cycles) * (Ib VOC/LTO cycle) * (1 ton/2000 Ihs)
b. Hill Air Force Base

Aircraft a Hill Air Force Base (HAFB) are divided into four categories for the purpose of this
inventory: (1) military arcraft thet are liged in the FAEED, (2) military arcraft listed in EPA guidance,
(3) other military aircraft, and (4) touch and go activities. Actua 1994 flight statistics were received
from Hill AFB and utilized in these cdculaions

l. Military Aircraft thet are listed in the FAEED

The FAEED cdculates emissions from specific types of arcraft based on the number of
landing and takeoff cycles (LTOs) that occur at the airport in ayear. The annua number of
landing and takeoff cycles (LTOs) for each type of arcraft was obtained from Hill Air Force
Base. If thetype of arcraft was not.included in'the database, asmilar aircraft was used asa
surrogate. The World Encyclopedia of Civil Aircraft and Jane's All the World's Aircraft were
used to identify Smilar aircraft: If asmilar arcraft was not identified, the emissons were
calculated as described in section i below.

The type of aircraft and number of LTOs were entered into the database. The database then
caculated emissons of VOC, CO, and NOx from each type of aircraft, and totaed the
emissons for the category.

ii. Military Aircraft listed in EPA guidance

Severd arcraft that operate at Hill Air Force Base are not included in the FAEED, and a
smilar arcraft could not be identified. The emissons from these aircraft were caculated
separately, using the method outlined in " Procedures for Emisson Inventory Preparation
VolumeIV: Mobile Sources," EPA-450/4-81-026d.

Information about the engine used on each type of aircraft was obtained from tables within
Volume IV, including fud flow, average time, and emission factors in four modes of operation:
takeoff, climb out, gpproach, and taxi/idle. The emissionsfor a particular pollutant in eech
mode were cdculated using the following equation.

VOC (tonslyr) = time (minutes) * fud flow (Ibmin)/1000 * (Ib VOC/1000 Ib fud) * (#

53 March 9, 2000



of engines/plane) * (# of LTO cycleslyr) * (1 ton/2000 |bs)

The emissons during al four modes were then added to obtain the total emissions, in tonglyr,
for thet type of engine.

iii. Other Military Aircreft

There were severd types of aircraft that were not addressed in the FAEED.or in EPA
guidance. In these cases, the emissons caculated by Hill Air Force Base in their annud
emissons inventory were used.

iv. Touch and Go Activities

Touch and go operations a Hill Air Force Base could not be ca culated using the FAEED
modd or by using the Volume IV guidance. For these operations; the emissions caculated by
Hill Air Force Basein their annud emissons inventory were assumed to be accurate. This
approach was approved by Tim Russ, EPA Region VIl in aletter dated June 2, 1993.

2. Generd Aviation Airports

Mogt of the airports in Utah are smdl, locd arports. - Detailed information about the types of planes,
and the number of flights for different planesis notavallable. Because detailed information is not
available, the fleet average procedures outlined in *Procedures for Emission Inventory Preparation
Volume IV: Mobile Sources," EPA-450/4-81-026d were used to caculate emissions. The number of
operations at-each airport per year was supplied by the Wasatch Front Regional Council. The number
of landing and takeoff cycles (LTOs) was caculated by dividing the number of operations by two.
Emissons from these flights were cdculated using the generd aviation emisson factors from Volume
V.

VOC (tonglyr) = (# of LTO cycles) * (Ib VOC/LTO cycle) * (1 ton/2000 Ibs)

Calculation of typical winter-day emissons

Operationa data were obtained from ether the Wasatch Front Regiona Council, or the specific airport
to determine the activity level during the winter season. For smdl airports where data are not reedily
available, it was assumed that 15% of annud activity occurred during the winter season because loca
arports would be used more heavily during summer than the winter. Seasona emissons were
cdculated by multiplying the annua emissions by the percent of activity during the winter season.
Because there are 119 daysin the winter season, the seasona emissons were divided by 119 to obtain
typica CO winter day emissons.
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PM 10 tong/day = (PM 10 tons/yr) * (% activity during winter PM 10 season) / 119

6.1.2 RAILROAD LOCOMOTIVES

The actud railroad diesd consumption by county is multiplied by nationa-default emission factorsto
caculate these emissons. Each rail company reported their own activity and diesd use. Emissons are
not included in counties that do not have rail lines. No seasona differences are noted.

Calculation of Annual Emissions

1. LineHaul Emissons

Two railroad companies were operating in St Lake and Davis Counties during 1996; Southern Pacific
Lines and Union Pecific Rallroad. Each company consumed diesdl fud to drive their locomotives.

Both reported their diesel consumption by county (attachments 1).

Emission factors were obtained from "Procedures for Emission Inventory Preparation, VolumelV:
Mobile Sources," EPA-450/4-81-026d, July 1989, page 204, table 6-1.

(diesdl consumption, gal/year) x (EF, Ib/gdl) /(2000 Ib/ton) = emissions, tong/yr.
2. Yad Emissons.
These two railroad companies provided information about the number of yard engines that were
operatingin the area. The number of engines was averaged between days of the week and different
shifts to provide an average number of yard engines. Emission factors were obtained from Volume 1V,
pages 206-207, table 6-2.

(Number of yard engines) x (EF, Ibs/enginelyr) / (2000 Ib/ton) = emissions, tong/yr.

Calculation of typical winter-day emissons

Railroad emissions were assumed to be a uniform activity, 365 daysyear.

(emissionstong/day) / (365 days /yr) = emissions tons/day

6.2.3 MISCELLANEOUSNON-ROAD EQUIPMENT

Emission estimates for non-road equipment in severd U.S. communities, covering calendar year 1990,

6.2.3-1 March 9, 2000



were prepared by Energy and Environmental Analysis, Inc (EEAI) of Arlington, Virginia, and
declared in “Nonroad Engine Emisson Inventories for CO and Ozone Non-Attainment Boundaries’.
Provo/Orem metro area was among the 33 metro areas studied by EEAI for winter conditions. Since
no other Utah communities were examined by EEAI, findings from Provo/Orem will be used asa
surrogete for the entire domain.

The specific methodology applied by EEAI to caculate Provo/Orem emissions is described in
Attachment 1. Attachment 2 contains three key pages of values summarizing emissons from the 79
equipment typesin the Provo/Orem area. These same 79 equipment typeswill be assumed to exist in
the domain. To avoid double counting, al emissions from point source non-road equipment will be
subtracted out except for ones from three prominent point sources in the domain.. These sources will
not be subtracted out because they are unique to domain and no similar sources exist in Provo/Orem.
These three point sources are (1) the Kennecott mine at Barney's Canyon, (2) the Kennecott mine at
Bingham Canyon, and (3) Hill Air Force Base.

UDAQ will map the 1990 study area on to the 1990 domain area, then grow the activity insde the
domain from 1990 to 1996 using a combination of loca-employment and population statistics. Each of
the 79 equipment typeswill be multiplied by the growth factor that best represents the employment-
sector controlling that equipment. (i.e., 1996 employment / 1990 employment). For example, annud
changes in emissions from cranes and bulldozers will belinked to annua changesin loca congruction
employment (number of congtruction jobs)while the annua changes in emissions from farm tractors will
be linked to annud changes in agricultura employment. The same rationd will be gpplied to each of the
79 equipment types. Ten employment sectors are available for use. With some of the equipment types,
human population replaces employment as the best indicator of annua change. For example, generd
lawvnmower emissions will be tracked with genera human population under the rationde that each
residence has alawn that needs mowing. As the number of residences increase, the number of
lawnmowers increase proportionally. The process will be repested for each of the 79 equipment types.

7. POINT SOURCE EMISSION DATA

The 1996 satewide annual emissions inventory for point sources will be used to derive the modeling
domain inventory. The point source data was extracted by county and then filtered by UTM datato
determine which inventoried sources are within the modeling domain (Attachment 3). These sources
include the mgjor and Title V sources, sources with 10 tons/year of VOC in Sdt Lake and Davis
Counties, sourceswith 25 tonslyear of NO, in Utah, Salt Lake, and Davis Counties, and sources with
25 tonslyear of SO, and PM,, in Sdlt Lake and Utah Counties,

Average daily emissons of SO,, NO,, PM ;5 and VOC during the first quarter of the year will be

caculated using available quarterly production data and days'week operating data. These average
dally emissonswill be used dong with hours of operation and gart and finish timesin the modd.
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Sources with actua emissions of 250 tong year (or greater) of PM,o, NO,, or SO, (Attachment 4) will
be surveyed to determine if any anomalies occurred in their processes during the episode days. This
datawill be incorporated into the episode modeling.

Emission points within point sources in the nonattainment area that are emitting 100 tonsyear of NO,,
SO,, or PM;, will beincluded as SIP emisson points. (Attachment 5) All other emission points will be
included in the areainventory and will be projected using area source methodology. This methodology
will be outlined in the projection protocol.

8.1 BIOGENIC EMISSIONS

The emissons from biogenicsis caculated by multiplying land area.and foliage types by county by PC-
BEIS software emission factors. The Geographic Information System (GIS) is used to create aland
use data base with a higher degree of spatia resolution than the GEOECOL OGY database. Since
biogenic emissons are a aminimum during PM episodes; they will not be modd ed.

9.1 SOIL EMISSIONS

NO, emissons from soil are believed to be negligible during winter episodes in which the
temperatures are low. The NO, fromsoils will not be included in the modeding process.

100 AMMONIA EMISSIONS DATA
101 LIVESTOCK AMMONIA

The anmonia emissons from livestock will be estimated by multiplying the number of animds, -by type
within each county of the domain-, by each applicable emisson factor. Per-animd emission factors are
suppliedin” Development And Sdlection Of Ammonia Emission Factors’, an August 1994 publication,
written by R. Battye and his colleagues (heregfter Baitye). \When Battye' s publication is slent for a
gpecific anima type, an emission factor from one of severd other secondary sources will supply the
factors.

The annud publication, “Utah Agriculturd Statistics And Utah Department Of Agriculture And Food
Annua Report”, will supply the number of domestic livestock animals by county and type. Company-
prepared information, supplied through individua internet Sites, will be used to fill any gapsin livestock
numbers that may be missing from any of the above reports.
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102 DOMESTIC ANIMAL AMMONIA

The ammonia emissons from domestic animas, namely dogs and cats, will be estimated using emisson
factors from the Battye report multiplied by anima-ownership gatistics for county inside the domain.
Due to smdl amount of ammonia from this source, no modifications will be made for changes in season.

10.3 WILD ANIMAL AMMONIA

The ammonia emissions from wild animas, (such as deer, dk; bear, and rabhits), will be estimated
using emission factors from the Battye report (Table 6-1, page 6-3) multiplied by animals estimated by
the Utah Department Of Natura Resources (DNR) by county. Tempora alocations will track with
DNR recommendations. Ammonia from the ubiquitous and quickly-degraded droppings of birds and
rodents are included in soil anmonia, below.

104 SOIL AMMONIA

Emission factors are supplied in Tables5-1 and 5-2 of “1997 Gridded Ammonia Emission Inventory
Update For The South Coast Air Basin” (GASCAB), for ten soil and land coverage materids. Soil
types and coverage are determined with Globd Information System (Gl S) technology. Seasond
releases will be adjusted by indexing to average daily air temperatures reported by the Nationa
Weather Service.

105 HUMAN PERSPIRATION, RESPIRATION AMMONIA

The ammonia emissions from human perspiration and respiration, (0.55 and 0.0035 |bs per person
annualy), will be estimated using emisson factors from the Battye report multiplied by the population of
eech county inside the domain. Due to smal amount of ammonia from this source, no modifications will
be made for changes in season.

106 HOUSEHOLD CLEANING AMMONIA
The anmonia emissions from household cleaning products, (0.05 Ibs per person annualy), will be
eslimated usng emission factors from the aforementioned Battye report multiplied by the population of

each county insde the domain. Dueto smdl amount of ammoniafrom this source, no modifications will
be made for changes in season.
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10.7 STATIONARY COMBUSTION AMMONIA

The ammonia from the combustion of naturd gas, resdud oil, an digester gas will be estimated using
emission factors from Table 9-3 of “Review Of Current Methodologies For Estimating Ammonia
Emissons’ (RCMA), written/compiled by Sonoma Technology Inc. Those factors will be combined
with energy estimates reported by established fuel agencies. Seasona releases will be adjusted by
indexing to average daily air temperatures reported by the National Weether Service.

10.8 INDUSTRIAL POINT AMMONIA

Emissons of primary (by ammoniadip) and secondary (created by reaction) ammonia released from
established point sources will be estimated using emission factors from Table 9-4 (page 9-13) of the
RCMA document. Thaose factors will be combined with details about specific point sourcesthat are
identified in the domain. Seasond releases will be adjusted by indexing to average dally air
temperatures reported by the National Weather Service.

109 PUBLICLY-OWNED TREATMENT WORKS (POTW) AMMONIA

In the “1997 Gridded Ammonia Emisson Inventory Update For The South Coast Air Baan”
(GASCAB), afactor of 0.118 Ibs of ammonia released per million gallons of effluent was utilized for all
32 trestment plants included in that inventory. Presuming constant conditions in Utah, this same factor
will be multiplied by the effluent of each POTW inside our study domain. Seasond adjustments will
track with possible changes in effluent gallonage.

10.10 MUNICIPAL LANDFILLSAMMONIA
Ammonia emissons are indexed to methane in the GASCAB document (section 10.2) at the rate of
0.007 Ibsammonia per b of methane, and the EPA’s Landfill software model estimates methane.

Seasona releases will be adjusted by indexing to average daily air temperatures reported by the
National Westher Service.
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